ABSTRACT . A new species of alkali grass, Puccinellia banksiensis Consaul from Banks Island, Northwest Territories, in the Canadian Arctic, is described and illustrated. This diploid species is most similar to the Russian and Alaskan tetraploid P. hauptiana (Trinius ex V. I. Krecznetowicz) Kitagawa, from which it differs by having dense panicles with erect branches and palea keels with curly hairs in the proximal half; to the Siberian species P. neglecta (Tzvelev) Bubnova, which is larger with less dense inflorescences and wider leaves; and to the circumpolar hexaploid P. angustata (R. Br.) E. L. Rand & Redfield, from which it differs by having smaller spikelets and florets. It differs from other Puccinellia Parlatore species on Banks Island and the northern coast of Alaska by having lemmas shorter than 2.7 mm with scabrous apical margins and anthers shorter than 0.9 mm. Although morphology suggests a close relationship with P. angustata, P. hauptiana, and P. neglecta, genetic evidence suggests it is a distinct species. It is local and rare, and grows in low-elevation, Dryas L.-dominated tundra beside coastal lakes.
During an expedition to Banks Island, Northwest Territories, Canada, in 2003, we collected specimens that differed from other Arctic Puccinellia Parlatore species in Aiken et al. (2003) and Tzvelev (1964 Tzvelev ( , 1983 by having more erect panicle branches and smaller spikelets. These plants were growing within several kilometers of the coast, near the shores of inland freshwater lakes. The new specimens were not morphologically similar to any of the other Puccinellia species growing in the vicinity, P. arctica (Hooker) Fernald & Weatherby, P. vahliana (Liebmann) Scribner & Merrill, P. angustata (R. Brown) E. L. Rand & Redfield, and P. andersonii Swallen.
A single specimen in the National Herbarium of Canada (CAN) matched our new collections. This specimen, with a single small culm, had been collected in 1971 in an ecological survey of an area on Banks Island near Egg River, Northwest Territories, Canada, by Kaye MacInnes and John Lambert (Carleton University, Ottawa). It resembled a tiny depauperate Puccinellia angustata and had been annotated as such by S. G. Aiken in 1989 and by LLC in 2000. Subsequently, our attention was brought to a single similar specimen from Prudhoe Bay collected as ''P. sp.'' by R. Elven and H. Grundt (s.n.) in 1998 and annotated as P. angustata by A. Batten in 2001. Examination of the additional and more complete specimens that we collected in 2003 suggested that these annotations were incorrect.
Chromosome counts (Consaul et al., in press ) revealed that the Banks Island specimens of the new species are diploid, not hexaploid like plants of Puccinellia angustata (Löve & Löve, 1975; Consaul, unpublished data) . We included the diploid specimens of this new species from Banks Island in an investigation of the taxonomic limits of all diploid Puccinellia species in the North American Arctic using morphological measurements from field vouchers and common garden experiment vouchers, amplified fragment length polymorphism (AFLP) data, and DNA content from flow cytometry (Consaul et al., in press) . From this investigation we concluded that six diploid taxa should be recognized in the Canadian Arctic: P. arctica (including P. agrostidea T. J. Sørensen and P. poacea T. J. Sørensen), P. tenella (Lange) Holmberg ex Porsild subsp. langeana (Berlin) Tzvelev, P. alaskana Scribner & Merrill, P. vahliana, P. wrightii (Scribner & Merrill) Tzvelev, and a new species represented by our Banks Island specimens. This new species is distinct from the other diploid species by having much smaller spikelets and florets, a significantly lower amount of DNA per nucleus, and a distinct pattern of AFLP markers (Consaul et al., in press ). Its morphological characteristics suggest it belongs in the section Puccinellia (Tzvelev, 1983; Ovchinnikova, 1989) , series Orientales S. V. Ovchinnikova (Ovchinnikova, 1989) , being similar to P. hauptiana (Trinius ex V. I. Krecznetowicz) Kitagawa and P. neglecta (Tzvelev) Bubnova of this group (Bubnova, 1990) . In this paper we describe the new species, compare it to sympatric Puccinellia species, and compare it to circumpolar P. angustata, Beringian P. hauptiana, and Siberian P. neglecta, which closely resemble it. Herba perennis, caespitosa, non stolonifera; caules floriferi 5-20 cm alti, erecti vel decumbentes. Paniculae 2-8 cm longae; rami erecti; pedicelli scabrelli. Flosculi 2 ad 4(5); gluma prima 0.8-1.8 mm longa, gluma secunda 1.3-2.0 mm longa; lemma 1.7-2.3(-2.7) mm longum, in dimidio inferiore moderate villosum; carinae paleae ad apicem ciliatae, in dimidio inferiore pilis crispis praeditae. Puccinelliae hauptianae (Trinius ex V. I. Krecznetowicz) Kitagawa affinis, sed paniculis densis carinis palearum in dimidio inferiore villosis differt. A P. neglecta (Tzvelev) Bubnova paniculis, ramis, lemmate et palea brevioribus differt. A P. angustata (R. Brown) E. L. Rand & Redfield lemmate et palea brevioribus differt. A P. arctica (Hooker) Fernald & Weatherby lemmate 1.7-2.3(-2.7) mm longo, palea 1.5-2.3 mm longa, carinis paleae in dimidio inferiore villosis, antheris 0.4-0.8 mm longis differt.
Puccinellia banksiensis
Perennial herb, caespitose, lacking stolons; flowering culms 5-20 cm tall, erect or decumbent. Ligules membranaceous, ovate-oblong or transversely oblong, 0.5-2.0 mm; basal leaf blades usually involute, rarely flat, 4-8 6 0.7-1.2 mm when flattened; flag leaf 0.5-1.2 cm, arising above the midpoint of the culm. Panicles 2-8 cm, lowest primary branch 0.6-4.0 cm with spikelets beginning 0.3-3.0 cm from proximal end; lowest panicle internode 0.5-2.6 cm; branches usually erect, occasionally slightly ascending; pedicels scabrous, 0.1-0.3 mm wide. Spikelets 2.2-5.0 mm, with 2 to 4(5) florets; glumes unequal; first glume ovate, 0.8-1.8 6 0.4-0.8 mm; second glume ovate, occasionally elliptic, 1.3-2.0 6 0.5-1.2 mm, apical margin minutely scabrous; lemmas greenish, frequently tinged with purple, often with a yellowish band near the margin, 1.7-2.3(-2.7) 6 0.8-1.0 mm, apex acute or obtuse, occasionally truncate, apical margin minutely scabrous, abaxial surface moderately hairy to 1.5 mm from the base; callus with a ring of hairs 0.1-0.2 mm long; paleae 1.5-2.3 6 0.3-0.6 mm, keels with short straight hairs distally and curly hairs proximally extending from just below halfway point to almost the base; rachilla between first and second lemmas 0.5-1.5 6 0.5-0.12 mm; anthers 3, 0.4-0.8 mm. 2n 5 14.
Distribution, habitat, and conservation status. Puccinellia banksiensis is known only from three localities on southern Banks Island, Northwest Territories, Canada, and one locality in northern Alaska, U.S.A. It was collected on Banks Island in Arctic tundra 20-30 m above sea level. The species has been found infrequently, in localized populations of up to about 100 individuals, in frost-heaved, turfy tundra, with Dryas integrifolia Vahl, Cassiope tetragona (L.) D. Don, Astragalus alpinus L., and Arnica angustifolia Vahl. This species grows in a habitat that is more densely vegetated than that of the other Puccinellia species found nearby. This species should be sought in other Low Arctic, Dryas-dominated tundra habitats on Victoria Island, on the adjacent Canadian mainland, and in the Beringian region. Puccinellia banksiensis should be considered critically imperiled (ranks S1, N1, G1) according to Nature Conservancy rankings (The Nature Conservancy, 1988) . Considering the criteria of the IUCN Red List (IUCN, 2001), this species qualifies for VU (Vulnerable) status by having a population of less than 1000 individuals, without any knowledge of the potential changes in the size of habitat or populations. However, if climate change continues to warm the habitats along the coastal areas of the southwestern Arctic, this species may attain the rank of EN (Endangered), as it has less than 2500 individuals at no more than five locations and a projected decline in quality of habitat. This is a possible threat because this species is diploid, and diploid species have been shown to have a narrower tolerance to variation in habitats than polyploid species (Levin, 1983) .
Etymology. This species is named after the type locality, Banks Island, Northwest Territories, Canada.
Affinities. Puccinellia banksiensis resembles three species more closely than any others in North America and Russia. The first is the tetraploid taxon P. hauptiana from far eastern Russia (Tzvelev, 1964 (Tzvelev, , 1983 ) and far western Alaska (Bowden, 1961) .
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Morphologically, diploid P. banksiensis differs from P. hauptiana chiefly by having panicle branches that are almost always erect and palea keels that are spinulose in the distal portion with curly hairs in the proximal half near the base. The tetraploid, on the other hand, has ascending or horizontal branches and palea keels that lack curly hairs in the proximal half (Tzvelev, 1964) . We compared the AFLP patterns of P. banksiensis and P. hauptiana using the protocols cited in Consaul et al. (in press ) and the specimens of P. banksiensis and P. hauptiana cited below. Figure 2 illustrates the clear distinction between these two taxa based on AFLP markers. The second species that Puccinellia banksiensis closely resembles is the Siberian species P. neglecta, which is taller, with longer inflorescences that are compact and compressed or open with long erect to horizontal branches (vs. short erect branches in P. banksiensis), with leaves 1.5-2.0 mm wide (vs. 0.7-1.2 mm in P. banksiensis). The chromosome number of P. neglecta is unknown. Puccinellia neglecta was originally described as a subspecies of P. borealis Swallen, but with less hair on the branches and smaller anthers. The latter two species are currently included in P. nuttalliana (Schult.) Hitc. by North American authors (Davis & Soreng, 2003; Davis & Consaul, 2007) , but the key characters below distinguish them in the Beringian region.
The third species that diploid Puccinellia banksiensis closely resembles is the circumpolar hexaploid P. angustata. Puccinellia banksiensis differs from P. angustata by having a denser tuft of basal leaves and smaller spikelets, glumes, and florets, the lemmas of P. banksiensis being no longer than 2.7 mm (vs. to 5.2 mm in P. angustata). Puccinellia banksiensis grows in closest geographical proximity to P. angustata and the diploid P. arctica. It differs from P. arctica by its narrow and contracted inflorescence, and having anthers 0.4-0.8 mm and curly hairs on the lower half of the palea keels (vs. often diffuse inflorescence, anthers 1.2-2.2 mm, and absence of curly hairs on the lower half of the palea keels in P. arctica). Other Puccinellia species growing nearby on southern Banks Island and the northern Alaskan coast are the diploids P. tenella subsp. langeana, P. alaskana, and P. vahliana, and the polyploid P. andersonii. The key below gives the main differences among these taxa.
DNA sequence comparisons of Arctic Puccinellia for internal and external transcribed spacer regions of the nuclear ribosomal genes (ITS and ETS1f) and the chloroplast rpoB-trnC intergenic spacer show that P. banksiensis forms its own clade with bootstrap support of 100% (Consaul et al., unpublished data) . Therefore, despite similarities in morphology, genetic evidence suggests that diploid P. banksiensis is a distinct species that was not involved in the formation of the tetraploid P. hauptiana or the hexaploid P. angustata. 
